. Perhaps the difference was due to the placing of the grastrojejunostomyours was as close to the pylorus as possible, whereas the Glasgow group placed theirs at the most dependent point of the stomach. There was no significant difference in the incidence of flatulence, nausea, heartburn or dysphagia. Levels of hemoglobin, calcium and alkaline phosphatase did not differ in these two groups; the mean weight gain was 1.6 kg after pyloroplasty and 2.1 kg after gastrojejunostomy. From these results we concluded that there is no real difference between the results of each type of drainage. Pyloroplasty, however, is irreversible whereas a gastrojejunostomy is easily closed; we have closed 4 gastrojejunostomies after vagotomy without any emptying problems. Because it is reversible we now prefer gastrojejunostomy, and regard selective vagotomy and gastrojejunostomy as the best fully proven procedure. The next question that we must answer is: 'Need we add any drainage procedure?' Burge etal. (1969) advocated selective vagotomy without any drainage procedure, but in a small pilot study almost half our patients had serious problems, mainly due to poor gastric emptying. More recently Amdrup & Jensen (1970) , and Johnston & Wilkinson (1970) have advocated proximal gastric (highly selective) vagotomy without drainage. We are now running a controlled trial of this procedure against selective vagotomy and gastrojejunostomy. At the time of this report the results of proximal gastric vagotomy alone look very promising, and this may well prove to be the best procedure.
Simple anatomical repair of hiatus hernia (or Allison-type repair) has been found over the years to give rather poor results and, in consequence, has become increasingly replaced by such operations as the Nissen, Belsey, and Hill methods of repair (Nissen & Rosetti 1965 , Skinner & Belsey 1967 , Hill 1967 ). These operations, in which the fundus of the stomach is plicated either partly or completely around the lower cesophagus so as to produce an anti-reflux valve mechanism, involve over-reducing the cardia some 3 or 4 cm below the hiatus.
It seemed that there might be advantages in avoiding having to over-reduce the cardia in this way because of the reduction in tension on stitches that would result, and it was thought that this objective might be achieved by constructing an anti-reflux valve in the stomach. The principle envisaged was the construction of a channel along the upper part of the lesser curvature immediately beyond the cardia and continuous with the cesophagus, and plication either partly or completely around this channel of the adjoining part of the stomach. Figs 1-4 illustrate ways in which this type of valve mechanism may be constructed. The stomach and the valve mechanism can then be placed below the diaphragm by bringing the cardia to the level ofthe hiatus. This can almost always be accomplished, not only in patients in whom the aesophagus is relatively normal, but also in those with such rigidity, loss of elasticity and shortening of the oesophagus as to make bringing the cardia 3-4 cm below the hiatus not possible or possible only with an unacceptable degree of tension.
Experiments on Cadaveric Stomachs
When a cadaveric stomach has water poured into it and the fundus is allowed to fall around the lower cesophagus water does not pour from the stomach through the cesophagus. But when the fundus is supported in a normal position water immediately pours down the cesophagus. It was found in a series of cadaveric stomachs in which the type of arrangement described above had been constructed, mainly in the way shown in Fig 2, that water no longer flowed from the stomach into the aesophagus, even when the fundus was raised and even when the stomach was compressed. This can be explained only by the arrangement acting as a valve mechanism.
Clinical Trial For the first clinical trial of such an arrangement it was thought best to construct a gastric valve mechanism by sutures only. This was carried out in a series of 53 patients in the way shown in Fig It was realized that in some cases the stitches might cut out quickly and that when this did not happen they might perhaps disintegrate within a few years. But it was hoped that in some cases at least the arrangement would persist long enough for conclusions to be drawn about its effectiveness.
Patients were followed up every year and X-ray examination carried out in all cases. Of the 49 patients followed up for over two years, in only 13 was the valve arrangement found to be intact or almost completely intact at the first examination. In each of these 13 patients the arrangement persisted for over three years and in 5 it persisted into the fifth year.
In these 13 patients in whom the valve arrangement persisted for over three years there was a complete absence of any reflux symptoms or of X-ray reflux during this time. During the fourth and fifth years, however, after breakdown of the valve arrangement, in 5 of the 13 patients there was return of reflux symptoms and demonstrable X-ray reflux also returned. In contrast, in the 36 patients in whom early breakdown of the valve arrangement occurred, reflux symptoms returned in 22 patients, almost always within the first three years.
Another finding, which had not been anticipated, was that the overall incidence of hernia recurrence in this series was much less than with simple anatomical repair. Presumably this was due simply to the bulking-up of the stomach below the hiatus.
But the important observation from the point of view of this study was that while the valve arrangement persisted there was no return of reflux symptoms or of X-ray reflux.
Construction ofa Permanent Anti-reflux Valve The next stage was to attempt to construct a permanent valve mechanism of this type. Three slightly different techniques have been employed in 3 groups of patients. round. This involves, as shown, the making of a passage around the upper part of the lesser curvature, that is, across the bare area of the stomach. Damage to the main parts of the vagus nerves is avoided.
Group 3: As shown in Fig 4 , a lesser curvature channel was separated from the adjoining stomach by stapling the stomach walls together with an autosuture stapler (the TA 55 instrument). The adjoining stomach was again plicated completely around the lesser curvature. Of the 70 patients in whom this procedure has been carried out, 59 have so far been followed up. Patients in these three groups have been followed up and X-rayed every year.
Results
In assessing the results of these three operative procedures symptoms are related not just to the presence or absence of hernia recurrence, but also, and more particularly, to the arrangement of the valve mechanism found on X-ray examination.
Fig 5 shows X-rays of a patient that illustrate well the anatomical arrangement it was aimed to producethe lesser curvature channel, the adjoining air-filled stomach plicated around this channel, and the stomach with its plication valve in position below the diaphragm. Incidentally, improvement in the patient's moderate cesophageal stenosis as a result of stopping gastric reflux is also clearly seen.
This ideal anatomical arrangement was not invariably obtained. Fig 6 shows other arrangements sometimes seen on X-ray examination: A, undoing of any wrap-round, but without separation of the main part of the stomach from the lesser curvature channel. B, herniation of the plication arrangement. c, complete separation of the adjoining stomach from the swallowing channel; the lesser curvature channel was then, as here, usually herniated through the hiatus.
The results obtained in the three groups of patients cannot, of course, be compared statistically, if only because the length of follow up in the three groups is different. Results are presented merely as a factual statement of what has been observed to date. Table 1 shows the results in the three groups. In Group 1 it is seen that if the valve arrangement was not completely separated, whether it was Table 1 Results of construction of permanent anti-reflux valve in three groups of patients Group 12 7 with no reflux 5 3 with no reflux 1 No reflux symptoms separation of symptoms, 5 with symptoms, 2 with valve mechanism reflux symptoms reflux symptoms above or below the diaphragm and even if the wrap-round apparently became undone, no reflux symptoms returned. But of the 12 patients with complete separation of the valve mechanism reflux symptoms, as well as demonstrable reflux, returned in 5. It was to try to reduce or eliminate this rather high incidence of complete separation of the valve mechanism that this technique of partial wrap-round was abandoned in favour of complete wrap-round. In Group 2 there were 5 patients with complete separation of the valve mechanism and reflux symptoms returned in 2 of these.
In Group 3, 59 patients have been followed, 30 of them for two years; no patients had return of reflux symptoms or of X-ray reflux. There is one patient, however, the 48th in the series, in whom the swallowing channel and the adjoining stomach appear to have separated completely (Fig 7) . This at first seemed astonishing. The explanation must, I think, be that in this case the stapling instrument was applied so tightly as to cause tissue necrosis. Since this patient was reviewed and the significance of this appearance realized care has been taken to avoid crushing the stomach walls tightly.
As already pointed out, results in these three groups cannot be compared statistically. It is, however, worth pointing out that in Groups 1 and 2 reflux symptoms returned in 4 and 2 patients respectively during the first two years, whereas in the 30 patients in Group 3 who have been followed up for two years there have been none with return of reflux symptoms.
Once gastric reflux has been satisfactorily controlled, however this is done, all active aesophagitis settles down rapidly, and dysphagia disappears or greatly improves. Comparatively rarely, and then usually for only a limited period, are postoperative dilatations required because of the degree of persistent fibrous stricture.
The Stapling Operation
The construction of a gastric valve mechanism with the use of staples has become the standard operation and has been used in 70 patients. The following steps in the operation should be noted:
(1) Sufficient stomach should be mobilized and brought above the hiatus for it to be possible to hold the fundus away from the cardia and the lesser curvature without the distortion that would be produced if the stomach remained tethered to the spleen below the diaphragm. To facilitate division of the gastrosplenic omentum and the short gastric vessels it is almost always advisable to make an incision in the diaphragm, either a small incision in the dome or a larger one near the periphery.
(2) The passage across the bare area of the stomach around the upper part of the lesser curvature is commenced by dissecting between the lesser curvature and the posterior vagus trunk. Dissection is readily continued until the anterior layer of the gastrohepatic omentum is reached. Some of the few small nerve branches which pass from the posterior vagus nerve to the stomach are divided during this dissection. Keeping close to the stomach wall so as to pass between the nerve of Letarjet and the stomach the surgeon's fingers can be made to project under the peritoneum in front. One or two veins from the anterior wall of the stomach usually need to be divided, and the opening around the lesser curvature is enlarged for some 3 or 4 cm below the cardia.
(3) Before the staples are inserted a large gastric tube, No. 40 French gauge, is passed down the oesophagus from above and guided by the surgeon into the stomach and through the hiatus. The jaws of the stapling instrument are then applied below the oesophagogastric angle and roughly parallel to the lesser curvature. Attention has been drawn to the importance of not applying the instrument so tightly as to cause a line of tissue necrosis. Care must be taken not to draw the stomach wall tightly around the gastric tube when applying the instrument, for even with a No. 40 French gauge tube in position it is possible to construct too narrow a channel. As pointed out later, dysphagia can be caused in this way. 8 Proc. roy. Soc. Med. Volume 67 January 1974 8 (4) Finally, when arranging the plication around the lesser curvature channel one should take care, as in other plication operations, to avoid constricting the fundus and cutting off a small pouch of stomach just above the plication. It is not, indeed, the fundus that should be used for the plication, but the part of the stomach adjacent to the row of staples, really part of the body of the stomach. The procedure should not therefore, strictly speaking, be called a fundoplication.
The only steps in this operation that are additional to those involved in carrying out through the chest a Nissen-type cesophagofundoplication are the making of the passage across the bare area of the stomach and the application of the row of staples.
Complications after Stapled Gastric Valve Construction
The only operative death was from a most unusual postoperative complication, overwhelming fat embolism, which developed twelve days after operation.
Apart from the complications that may follow any thoracotomy there have been two complications caused by the anti-reflux valve construction.
Dysphagia has been caused in 4 patients by the row of staples being inserted so as to form too narrow a channel. This complication developed three times in the first 7 cases in which stapling was used, and also in the 24th case. It has not occurred in the last 46 cases, and so it would seem that it can with reasonable care be avoided.
Dilatation, even wide dilatation with mercuryfilled bougies, sometimes produces only temporary improvement. In 3 of the 4 patients I have found it necessary to open up the stomach through an epigastric incision and cut up the lower part of the channel. This has been successful in relieving dysphagia in these cases.
Discomfort from gas distension in the abdomen has occurred in a small percentage of patients, 4 out of 59, as it does after other anti-reflux operations. It is not only distension of the stomach that may occur, but also distension of the colon.
Much gas in the colon is seen in these particular patients on X-ray, and the passage of flatus relieves the feeling of distension. It is only rarely that this complication is really troublesome. Fortunately as a rule the air-swallowing seems gradually to diminish. In the few in whom some discomfort persists, this is mostly felt only after a largish meal. Metoclopramide taken immediately before meals sometimes helps.
One hundred and twenty patients with cerebral bullet wounds were treated at the Accident and Emergency Centre of the Royal Victoria Hospital, Belfast, between October 1969 and April 1973 (Byrnes et al. 1973 . The Royal Victoria Hospital stands in the most disturbed area of the city; a rapid ambulance service brought patients to an experienced resuscitation team within a few minutes of injury. The Centre also received most of the road accident victims from the Belfast area. In the past four years a wide variety of severe head injuries has been studied using measurements of intracranial pressure (ICP) and cerebral blood flow to supplement the clinical observations. This paper emphasizes the need for immediate resuscitation; it shows, from a study of cerebral gunshot wounds, how even a minor airway obstruction impedes recovery; it illustrates the benefits of endotracheal intubation supplemented by controlled ventilation. Methods of treatment evolved during the treatment of cerebral gunshot wounds can be applied successfully to severe closed head injury (Crockard et al. 1973 ).
The severe deceleration head injury sustained in road accidents usually causes immediate loss of consciousness, small pupils, irregular respiration and other signs of diffuse brain injury. Blood loss is usually slight. By contrast, the patient with a severe bullet injury of the brain does not always lose consciousness immediately. He is often irritable; blood or vomitus causes partial obstruction of the airway. Episodes of coughing or struggling raise the ICP; brain tissue and blood extrude through the wound. Within an hour the intracerebral pressure rises and the patient becomes comatose.
The treatment of the patient with a cerebral gunshot wound occasionally started within 2-3 minutes of injury if a doctor travelled in the ambulance. More often treatment began with the arrival of the ambulance at hospital. A radio link alerted the resuscitation team which included an anesthetist and a neurosurgeon. In a severely injured patient the preliminary examination lasted only a few seconds. An endotracheal tube was inserted, sometimes aided by intravenous diazepam and pancuronium (Pavulon), and followed by mechanical ventilation. Volatile antsthetic agents were avoided because of their tendency to increase ICP (Jennett et al. 1969 ). If pulmonary soiling by gastric contents or blood
